A large-sized species of Parasorex is common in the MN 13 mammal assemblages from the uppermost Messinian sandy-marly fissure fillings within the Gessoso Solfifera Formation at Brisighella (Northern Apennine). This erinaceid has been classified as Galerix sp. in the first papers on the Brisighella fauna. Later, it was described in detail in an unpublished Ph.D. dissertation by Fanfani (1999), who referred it to Galerix depereti. Van den Hoek Ostende (2001) included G. depereti in the genus Parasorex, Parasorex depereti has been described by Crochet (1986) on scarce material from a few Early Pliocene (MN 14-15) localities of southern France and Spain. Parasorex cf. depereti has been reported from the Early Pliocene fauna of Capo Mannu (Mandriola, Sardinia; Furió and Angelone 2010). The species seems actually distributed in south-western Europe, where it represents the youngest occurrence of the genus Parasorex. The very abundant sample of P. depereti from fissure filling BRS 25 enables a more accurate and comprehensive description of the species. It also permits inspection of the mesial elements of the dentition, which were lacking in the material examined by Crochet (1986) . The systematic position of the species has been revisited and compared with those of other Galericini of the Parasorex group.
Introduction
The Monticino Quarry at Brisighella (Text- fig. 1 ) is one of the most remarkable Late Messinian localities in Italy, particularly for its terrestrial fauna. Fossil remains of vertebrates were found in August 1985 by Antonio "Tonino" Benericetti, Marco Sami, Giampaolo Costa (Civic Museum of Natural History of Faenza), Stefano Marabini and Prof. Gian Battista Vai (University of Bologna) in cavity fillings that intersect the Messinian evaporites (Costa et al. 1986 ). These researchers also involved the vertebrate palaeontology group of the University of Florence for the study of vertebrates.
The network of cavities, which are prevalently of karstic origin, developed in the tilted Gessoso Solfifera evaporite bedrock. The cavities are sealed locally by uppermost Messinian brackish sediments of the Colombacci Formation (Lago Mare). A thick cover of rhythmic laminated marine clays (Argille Azzurre FM), the base of which is earliest Pliocene in age (Sphaeroidinellopsis zone), conformably overlies the Colombacci FM. The geology constrains the age of the fissure fillings to a time period younger than the intra-Messinian tectonic phase that was responsible for the tilting of the Gessoso Solfifera FM. This event was slightly older or possibly contemporaneous with the Colombacci FM (Marabini and Vai 1989) .
The fissure filling yielded remains of both large and small vertebrates, but the latter greatly outnumber the former. Costa et al. (1986) first reported the occurrence of a moonrat, which they identified as "Echinosoricinae cf. Galerix". In papers published during the late '80s -early '90s of the last century, the moonrat was called Galerix sp., or Galerix sp. aff. depereti (De Giuli 1989 , Masini 1989 , Masini and Thomas 1989 , Torre 1989 , Masini and Rook 1993 . Fanfani (1999) , in his unpublished dissertation, provided the first detailed description of this taxon, which he attributed to Galerix depereti. Van den Hoek Ostende (2001) included G. depereti in the genus Parasorex, whereas Ziegler (2005) accommodated it in Schizogalerix. Van den Hoek Ostende's (2001) opinion is supported by the results of Borrani et al. (2017) phylogenetic analysis; for this reason, Van den Hoek Ostende's (2001) attribution is shared by the writers.
After Fanfani's (1999) , this is the first updated description of Parasorex depereti from fissure BRS 25, which is the richest record of the species. Parasorex depereti from BRS 25 considerably enhances our knowledge of the species and of its morphological variability. Incisors, canines and monocuspidate premolars are here described for the first time; they complete the original description of the species made by Crochet (1986) .
Material and methods
The sample studied in this paper includes: a partial left upper maxillary preserving P4-M2 toothrow, 14 fragmental mandibles, 5 of which still preserve some teeth. The majority of the material studied is represented by isolated teeth: lower incisors (total 70), c (20), p1 (9) , p2 (15) , p3 (48), p4 (53), m1 (31), m2 (47), m3 (31); upper incisors (total 80), C (15) , P1 (20) , P2 (20) , P3 (30), P4 (17) , M1 (40), M2 (69), M3 (33). The material is stored at the Museo Civico di Scienze Naturali Malmerendi of Faenza (MSF, Ravenna, North-Eastern Italy) with catalog numbers from MSF 2401 to MSF 3064. Basic statistical parameters are presented in Table 1 ; all measurements are expressed in millimeters. Measurements follow Prieto et al. (2010) ; for details see the explanations in Table 1 . Dental morphological terms are based on Borrani et al. (2017) . The material has been measured using a Leitz Wetzlar Elvar microscope equipped with a Wild Heerbrugg MMS 235 measuring system, and photographed with a Leica DC150 system mounted on a Wild Heerbrugg Type 308700 microscope.
Dental sizes of specimens from different samples and localities were compared using a simplified, non-logarithmic version of the "Simpson Log-Ratio Diagram" method (Simpson 1941, Masini and Fanfani 2013) . The standard for these comparisons was Parasorex socialis from la Grive Saint Alban, because this is the type species of the genus.
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Systematic palaeontology
Parasorex depereti has been described by Crochet (1986) on rather scarce material from some Early Pliocene (MN [14] [15] localities of southern France and Spain. The species was actually distributed in south-western Europe, where it represents the youngest occurrence of genus Parasorex.
The diagnosis provided by Crochet (1986) has been revised in the light of Monticino quarry's fossil record. The latter is far richer than that on which the species had originally been described. O c c u r r e n c e s . Italy: Brisighella, Borro Strolla (Abbazzi et al 2008) , Sardinia (Capo Mannu D1 Mandriola) (Furió and Angelone 2010) ; France: Celleneuve, Vendargues, Terrats, Mt. Hélène, Nimes (Crochet 1986) ; Portugal: Esbarrondadoiro (Alvalade basin) (Antunes and Mein 1989) . S t r a t i g r a p h i c r a n g e . Late Miocene (MN 13) -Early Pliocene (MN 15). S t u d i e d m a t e r i a l . Material included in this study originates from fi ssure BRS 25 (see Material and methods for details). R e p o s i t o r y . Civic Museum of Natural History "Malmerendi" of Faenza (for fi ssure BRS 25 material).
O r i g i n a l d i a g n o s i s . This is the largest species of the genus. Morphologically, it differs from G. exilis based on the same characters that discriminate the latter from G. socialis, i.e., the presence of a bi-cusped labial lobe on P3 and of a posterior crest on the metaconule of the upper molars extended to the postero-labial corner of the crown (Crochet 1986, translated from French) .
E m e n d e d d i a g n o s i s . Large-sized Parasorex. P3-P4 with a large, distally-expanded lingual lobe; P3 with a signifi cant proportion of single cusped lingual lobe; large, prominent hypocone on P4; small protoconule on upper molars; more squarish M1-M2s respect to most of the other Parasorex species, with centrocrista but without mesostyles; with hypocone and protocone separated by deep notch and with low prehypocrista; p2 smaller than p3 and frequently with anterior cusp, with roots that tend to fuse; p4 with a high metaconid inclined lingually and with high paraconid; lower molars with low and short distal cingulid, never connected with the postentocristid (labial arm of entoconid). D e s c r i p t i o n . Dental formula. I 3/?3 C 1/1 P 4/4 M 3/3. Detailed description of the teeth. Fossil anterior premolars, canines and incisors of Galericini are poorly known, with a few remarkable exceptions (e.g. Galerix exilis ; Ziegler 1983 ). This could result in some uncertainty in the identifi cation of some of these teeth if they are isolated.
The canines, and the fi rst lower and upper incisors can be easily distinguished from the other unicuspid teeth. More diffi cult are the second and third upper and lower incisors. In the case of the examined material, it is still diffi cult to assess if whether the BRS hedgehog had three or two lower incisors. In the upper anterior tooth row, I2 is usually larger than I3, P1 has a simple, single-cusped crown and two fused roots, between which lies a shallow vertical groove that separates them. P2 is much larger, has a talon-shaped posterior border, rarely an anterior bulge close to base of the crown and two widely separated roots. I1. The first incisor is the largest of the anterior tooth row (Pl. 1, Fig. 1 , Pl. 2, Fig. 1 ). It is a robust "canine-like" tooth, probably vertically implanted. The root is massive, longer than the crown, bent with posterior concavity and moderately flattened mesio-distally. The crown is pointed and sub-triangular in cross-section, with a somewhat flattened internal side faced to the contralateral I1 and a convex external (lateral) side. The crown is uniformly very worn, especially on its rear side, often all the way to the base of the crown.
I2 and I3. Many unicuspid teeth, smaller than I1, with sub-conical crown and bent root can be referred to I2s and/or I3s (Pl. 1, Figs 2, 3, Pl. 2, Figs 2, 3) . The crown is subconical, with convex antero-labial side and flattened posterolingual side; in the larger ones the posterior side has a weak posterior bulge at the base and is generally worn in a way to generate a sharp rear edge. The root is proportionally shorter than in I1 and slightly curved with posterior concavity and moderately flattened labio-lingually. The smallest of these incisors are very slender and have a short, subconical, slightly procumbent crown. The posterior bulging is always faint. These teeth appear constantly unworn or only moderately worn. With respect to the crown, the root is proportionally longer than in the larger incisors and sub-oval in cross-section. Because in several Galericini species the incisors become smaller from I1 to I3, the smallest incisors from BRS 25 can be interpreted as I3s and the medium-sized ones as I2s. However, in Parasorex ibericus, which has a shorter muzzle than other gymnures, I2 is the smallest of the three incisors (Mein and Martín-Suárez 1993: figs 1, 2).
C1. The upper canine is a two-rooted tooth, triangular in side view, somewhat similar to P2 (Pl. 1, Fig. 4, Pl. 2, Figs 4, 5) . The crown consists of a single, high, pointed, slender cusp, compressed linguo-buccally, with a concave, sharp, rear side. It is higher than the second premolar and has a small basal bulge at the distal end of the crown. The roots are long, compressed labio-lingually, sub-triangular in cross-section, and strongly divergent antero-posteriorly. The anterior root is curved and the posterior one is slightly larger and straight.
P1. The single root of this tooth is often divided by a deep, vertical furrow (Pl. 1, Fig. 5 , Pl. 2, Fig. 7 ). The crown consists of a single, slender, pointed cusp, whose tip bends slightly backwards. It is slightly procumbent, with a smooth weak anterior bulge and a low, variably-developed posterior one.
P2. This tooth resembles the upper canine (Pl. 1, Fig. 6 , Pl. 2, Figs 6, 8) . It has a single, high cusp, somewhat mesially situated, which is extended posteriorly by a low talon with a distinct accessory cusp on the labial corner. The main cusp is lower, less pointed and less flattened labio-lingually than that of the canine and its posterior edge is smooth. The crown is sub-triangular in side view and sub-oval in occlusal view. It has two sub-equal roots, the anterior one somewhat arched with posterior concavity and the posterior one straighter and slightly larger.
P3. This tooth is a sort of miniature P4 (Pl. 1, Fig. 7 , Pl. 2, . Occlusally, the outline of the tooth ranges from squarish to trapezoidal: the labial border is weakly oblique to the sagittal axis of the tooth, the posterior profile is moderately to very emarginated, the labial side is occupied by the large, high paracone whose posterior ridge (postparacrista) extends into a low, but well-developed crest (metastylar crest), often forming a carnassial notch; the lingual side consists of a low and wide lobe on which the protocone and hypocone are situated. The protocone is placed in the mesio-lingual corner of the tooth, and sometimes protrudes mesially. The part of the lingual lobe extending behind the hypocone forms a rather wide and flattened basin delimited lingually and posteriorly by a cingulum that becomes thicker at the postero-labial corner of the crown. The relative size, position and shape of the two lingual cusps, protocone and hypocone, vary considerably (Text- fig.  2 , Tab. 2). In general, they are located rather anteriorly on the lingual lobe, with the hypocone that protrudes more lingually than the protocone. Morphologically, the protocone and hypocone sometimes form a ridge-like structure, whereas in one case only the hypocone is ridge-shaped. Six specimens have only one lingual cusp, which can be interpreted as a hypocone migrated mesially. Such inference is supported by the observed mesial displacement of both proto-and hypocone in the teeth with bicuspid inner lobes, and more so, by three single-cusped P3s, which have a rudimentary protocone placed mesially just against the base of the paracone. In seven other specimens the protocone is smaller than the hypocone and is situated more labially; in one case, the hypocone and protocone tend to merge; rare specimens (two) show an additional cusp behind the hypocone (Text- fig. 2 ). The preprotocrista is absent; sometimes, a faint ridge-like parastyle occurs at the mesio-labial corner of the paracone. P3s have three roots; the lingual root is large and not subdivided, but shows a marked vertical furrow on its lingual side.
P4. The tooth is larger and less variable morphologically than P3 (Pl. 1, Fig. 8 , Pl. 2, 20) . Behind the high, robust paracone is situated a sharp postparacrista, which connects with the metastylar crest forming a carnassial notch in between. The metastylar crest extends to the postero-labial corner of the tooth. The tooth has a less emarginated posterior profile than P3. The lingual lobe is wide labio-lingually and extends posteriorly; it is delimited by a strong, posterolingual cingulum, which reaches the postero-labial corner of the crown and usually merges with the base of the hypocone, enclosing a wide basin. The protocone is the higher of the Protocone smaller than the hypocone 7 23.33
Hypocone is the only lingual cusp 3 10
Hypocone developed, rudimentary protocone 3 10
Presence of a cuspule distal to the hypocone 1 3.33
Crest-like hypocone 1 3.33
Occurrence of feeble parastyle 6 20
Total number of examined specimens 30 -two lingual cusps, but the hypocone is still well-developed; in a few cases, the two cusps may be of similar size. Both are situated somewhat anteriorly. Sometimes a posterior bulge forms a sort of third lingual cusp on the posterior cingulum, close to the hypocone. A preprotocrista is always present; sometimes it is directly connected with the parastyle, which occupies the anterolabial corner of the tooth. The latter is a lingually extended ridge, which can reach the preprotocrista without merging with it. The roots are like those of P3 but the vertical furrow on the inner side of the lingual root is somewhat deeper.
M1. The first upper molar is the largest tooth of the upper row (Pl. 1, Fig. 9 , Pl. 2, . Occlusally, it has a sub-rectangular (trapezoidal) outline, with a protruding postero-labial corner. The labial border is gently concave, due to the labio-distal projection of the mesostylar ridge. A fairly continuous narrow labial cingulum is always present. The parastyle is well-developed and connected with the low anterior cingulum. The mesostyle (centrocrista sensu Lopatin 2006) is practically absent; it consists of a very low and thin crest connecting the posterior arm of the paracone with the anterior arm of the metacone, and cut by a deep notch. The metaconule is large and crescent-shaped, with a posterior arm extended to the postero-lingual corner of the crown (a taxonomically significant character for taxa with Parasorex-Schizogalerix affinities).
The metacone is higher than the protocone. The latter is connected labially, through the preprotocrista, with a small, narrow cusped paraconule with no posterior arm. The mesial arm of the protoconule usually merges with the lingual side of the paracone, or rarely, dips and extends anteriorly along the base of the paracone. In rare specimens a low, additional tubercle may occur lingually at the base of the protocone. The high, crest-like posterior arm of the protocone (postprotocrista) joins the anterior arm of the hypocone, but in 17 % of the specimens, it branches also towards the metaconule and joins it (triple connection in Borrani et al. 2017) . The valley between the metaconule and the posterior arm of the protocone is very shallow. The connection between the hypocone and the posterior arm of the protocone is always in the form of a low crest, which makes the tooth appear somewhat "primitive". The posthypocrista is rarely visible, however, in worn teeth, the postero-labial side of the hypocone forms a sort of crista that merges with a weak posterior cingulum, which is interrupted by the posterior arm of the metaconule. In the sample from BRS 25 a continuous labial cingulum occurs, which does not extend to the postero-lingual corner. M1 has three roots: the lingual root is largest and seems to result from the fusion of two roots of different size, aligned antero-posteriorly to one another.
M2. The tooth is smaller than M1, from which it differs in having: a sub-rectangular occlusal outline, with convex anterior edge, shorter and non-prominent postero-labial corner and shorter metastylar ridge (metacone posterior arm) and posterior arm of the metaconule (Pl. 1, Fig. 10, Pl. 2, Figs 20, (22) (23) (24) (25) . The labial border is concave, with a narrow, variably-developed labial cingulum. A weak mesostylar crest rarely forms a bulge at the end of the anterior arm of the metacone. Unlike M1, in M2 the protocone is the highest cusp. Similarly to M1, in M2 the protocone has a high posterior arm directed towards the metaconule, and reaches it more frequently (26 %) than in M1. In some of these specimens the prehypocrista connecting the hypocone and the posterior arm of the protocone is very low and weak (Pl. 2, Fig. 24 ). In the M2, a low anterior arm of the hypocone meets the posterior arm of the protocone at open angles; rarely the two arms form a continuous, arched ridge. Like in M1, but more frequently and more markedly than in the latter, the labial arm of the paraconule dips and extends anteriorly along the base of the paracone. The roots are morphologically like in M1.
M3. The tooth is triangular-shaped in occlusal view, but can be variably extended antero-posteriorly (Pl. 1, Fig. 11 , Pl. 2, . It is much smaller than M2. The crown includes a conical paracone, higher than the metacone and slightly lower than the protocone. The crescent-shaped protocone, placed lingually to the paracone, is the largest cusp. The metaconule is absent. The anterior arm of the protocone runs towards the paracone, dipping and finally merging with its base; a small bulge-shaped paraconule may occur. A well-developed parastyle is always present; it extends lingually, fusing with the anterior cingulum. The labial and posterior cingulum are missing or extremely reduced. Protocone and metacone are always connected by a continuous crest. The mesostyle is absent and a straight, low crest connects the paracone with the metacone. The tooth has three roots, the lingual one being the largest.
i1. This is the largest lower incisor; it is stouter than i2 and i3 and slightly larger, on average, than the canine (Pl. 1, Fig. 12 , Pl. 3, Fig. 1 ). The crown is spatulate and oblique labially. It is convex ventro-laterally (labially) and concave dorsal-lingually. A marked cingulid is present close to the collar, on the dorso-labial side of the tooth. The root is long, somewhat flattened labio-lingually and bent with dorsal (occlusal) concavity. The root ends in a flattened hook tip in some specimens.
i2. The second lower incisor (Pl. 1, Fig. 13 , Pl. 3, Fig. 2 ) is a spatulate, procumbent tooth, smaller than both i1 and canine; it resembles the canine in many respects, having a less flattened crown than i1. The mesial side is rounder and the disto-dorsal side more concave than i1; the tooth bears a small lateral bulge on its dorso-labial side. Anteriorly, at the dental collar, crown and root are arranged in a weak arched pattern with ventro-lingual concavity. The root may present a longitudinal and shallow furrow separating a ventral and a dorsal portion. The distal end of the root is often fashioned as a flat hook.
i3?. A few incisors differ from i2 by being smaller, more concave ventro-lingually and by having shorter root. These teeth are tentatively identified as i3 (Pl. 1, Fig. 14, Pl. 3,  Fig. 3 ).
c1. The incisor-like canine differs from the first lower incisor by being slightly smaller and by having a relatively shorter, straight root. It is implanted obliquely on the mandible (Pl. 1, Fig. 15, Pl. 3, Fig. 4 ). The crown is short, aligned with the root, with which, observed occlusally, it is arranged in an arched pattern labially. The root is flattened latero-medially and often furrowed longitudinally, with a larger dorsal portion and a smaller ventral one. The crown is blade-like, with a sharp postero-dorsal edge and blunt and worn tip, and is somewhat procumbent on the second/third incisor. The labial side is convex and the lingual one slightly concave. Wear affects also the lingual side. A small bulge is present close to the collar on the rear side of the dorsal edge.
p1. p1 and p2 are simple-crowned teeth with one or two roots, usually fused; p1 is smaller than p2 and has a simpler crown (Pl. 1, Fig. 16, Pl. 3, Fig. 5 ); morphologically, it is a simplified version of p2, with lower main cuspid and the accessory anterior labial cuspid fused to it in such a way as to form a procumbent anterior bulge in the crown. The posterior lingual cuspule is smaller than in p2. The tooth has one root; in some specimens a shallow vertical furrow may occur.
p2. Small tooth with a sub-elliptical occlusal profile (Pl. 1, Fig. 17, Pl. 3, Figs 6-8) . The crown is sub-triangular in side view, with slender main cuspid. A smoothed accessory cuspid is present antero-labially, placed at about half the height of the crown; the posterior side prolongs distally and bears a low basal accessory cuspid placed slightly lingually. The height of the crown is variable; the mesial wall of the anterior cuspid is procumbent. The tooth usually has two fused roots, often distinguished by a furrow on each side, being deeper labially than lingually. There are specimens with single roots (3 out of 31), double roots (7 out of 31) and with fused roots separated by a vertical furrow (21) .
p3. This premolar is much larger than p2 but somewhat smaller and narrower than p4 (Pl. 1, Fig. 18, Pl. 3, Figs  9-11 ). It appears sub-triangular in side view. The crown is dominated almost exclusively by a high, slender, sub-conical cuspid (protoconid), a low cuspid situated on the anterior side (paraconid) and a strong and low rear cingulum, whose postero-lingual corner protrudes distally and may carry a small cuspule. The posterior basin is divided in two by a weak, blunt longitudinal crest, but less markedly than in p4. The rear face of the protoconid is flat and its tip is blunted by wear. The metaconid is absent. The occlusal profile of the tooth is sub-oval, with the posterior edge straight and postero-lingually oblique to the sagittal axis of the tooth. The tooth has two roots, well-separated from one another and with the posterior one slightly larger than the mesial one.
p4. The fourth lower premolar is larger and wider than p3 (Pl. 1, Fig. 19, Pl. 3, and has a welldeveloped trigonid; the tooth is therefore molarized. The central part of the tooth is dominated by a sharp and high protoconid, with a sub-conical metaconid which tends to be situated mesio-lingually to it. These two cuspids are joined by a crest (protocristid sensu Lopatin 2006) . The anterior part of the tooth consists of a high paraconid that elongates posteriorly into a sharp paralophid; the latter is connected at an obtuse angle with the sharp anterior arm of the protoconid (preprotocristid) and with a carnassial notch in between. The tip of the well-defined metaconid is slightly inclined lingually. The three cuspids enclose a narrow trigonid basin, open lingually. Posteriorly, the tooth shows a short and shallow basin delimited by a strong cingulum, which first rises and then levels off sub-horizontally towards the distally-protruding postero-lingual corner; the latter sometimes carries a small accessory cuspid. As in p3, the posterior basin is divided into two unequal parts by a weak and blunt longitudinal crest. The tooth has two unequallysized roots, the posterior one being the larger. m1. The first lower molar is the largest of the lower cheek tooth row. (Pl. 1, Fig. 20, Pl. 3, Fig. 14) The protoconid is the highest cuspid; a paralophid issues from it anteriorly and bends lingually, ending into a swollen paraconid. The metaconid is conical and pointed, slightly lower than the protoconid from which it is separated by a notch. It is placed somewhat more anteriorly than the protoconid. A crescentshaped hypoconid is the lowest cuspid. The entoconid is large, sub-conical and somewhat lower than the metaconid. The posterior arms of the entoconid and hypoconid are fused, forming a sinuous crest (postcristid) that bounds, posteriorly, a deep talonid basin. The anterior arm of the hypoconid (crista obliqua) is low and ends against the posterior wall of the protoconid. The entocristid runs straight anteriorly reaching the distal wall of the metaconid, or joining a weak and low metacristid. The distal cingulid is weak, short and not fused with the postcristid. The antero-labial cingulid is narrow and bounds the base of the paralophid-paraconid complex; it disappears at the base of the protoconid.
m2. The second lower molar is smaller than m1 and less elongated mesio-distally. (Pl. 1, Fig. 21, Pl. 3, Fig.  15 ). It has no paraconid. The paralophid is low and curves lingually and distally, almost closing the lingual opening of the trigonid basin. The crest is oriented more vertically, and the metaconid is placed in a more anterior position than in m1. Such an arrangement produces a comparatively shorter trigonid: in fact in m2, the trigonid is around 47 % of the total length of the tooth, whereas it is 52 % in m1. The antero-labial cingulid is stronger than in m1. A weak labial cingulid is often present in the valley between protoconid and hypoconid. The tip of the entoconid is placed slightly more mesially than the hypoconid. The posterior cingulid is similar to that of m1.
m3. This tooth is smaller than m2, but the two teeth share trigonids morphologically similar (Pl. 1, Fig. 22 , Pl. 3, Fig. 16 ). The third lower molar differs from m2 by having shorter and narrower trigonid and talonid, with the talonid narrower than the trigonid. The crest-shaped paraconid is similar to that of m2. The entoconid is a strong cusp that protrudes distally more than in m1 and m2. Compared to m2, m3 has a weaker hypoconid, situated more lingually and not protruding labially. The posterior cingulid is lacking.
Mandibles. The sample from BRS 25 includes a few fragmental horizontal rami without teeth. The specimens worth notice are: -A fragmental right horizontal ramus with p1-m3 alveoli and the basal, anterior portion of the ascending ramus (MSF 3050). The mental foramen opens between the roots of p4.
-A fragment of a left horizontal ramus with p1-p4 alveoli and a broken mesial portion (MSF 3051). Based on the shape of the latter, p1 is single-rooted, p2 is single-rooted with root carved by a vertical groove. A large alveolus, presumably of the canine, occurs mesially to p1. Two cavities, possibly the alveoli of i1 and i2, are stretched under it. Based on comparisons with Parasorex socialis, the alveolus of i3 would be smaller and situated more dorsally than that of i2; hence, it cannot be excluded that it is not preserved. The mental foramen opens under the anterior root of p4.
-A fragmental left mandible with p4-m2, still included in the matrix, broken in front of p4 and with only part of the ascending ramus preserved (MSF 3052). The anterior margin of the ascending ramus is fairly vertical. The mental foramen opens between the mesial and distal roots of p4.
-A fragment of right mandible still embedded in the matrix, with p3, p4 and a broken m2 (MSF 3053).
-A fragment of left mandible with the alveoli of p3 (still preserving the anterior root of the tooth), of a single-rooted p2 and of p1. The mental foramen opens between the mesial and distal roots of p4 (MSF 3054).
Other specimens are listed in Table 3 . Maxillary. Left maxillary fragment with P4-M2 (Pl. 2, Fig. 20) . The morphologies of the preserved teeth are included in the variability reported in the descriptions above.
Comparisons
Comparisons with the original material described by Crochet
The analysis of the BRS 25 specimens permits to complete and partially amend Crochet's (1986) description of Parasorex depereti. The lingual lobe on the P3s from BRS 25 is more variable than reported by Crochet (1986) . The lingual cusps are placed more anteriorly; in some specimens the hypocone is larger than the protocone; six have only one lingual hypocone. The labial cingulum is always present on the upper molars from BRS 25. The paracone and metacone are not located so labially in the BRS 25 specimens, and the protocone is placed somewhat more mesially with respect to the paracone (as occurs in most species of Parasorex). On the BRS 25 M1-2s, the protocone, hypocone and metaconule are variably connected with one another. In several cases, particularly on M2s, the postprotocrista is imperfectly connected with the base of the metaconule. The BRS 25 p2s have a weak anterior cuspid and show high morphological variability. The majority has anterior and posterior roots fused with a deep furrow in between; a few have divided roots, whereas single-rooted specimens are very rare. The scatter diagrams of Text- fig. 3 show that, besides being somewhat smaller, the BRS 25 specimens show minimum differences from than the French counterparts. The species therefore remains rather stable over time.
Comparisons with P. kostakii
P. kostakii (MN 4, Karydia, Greece) was described by Doukas and van den Hoek Ostende (2006) and ascribed to Galerix. It was later attributed to the genus Parasorex by Prieto et al. (2012) , based on the presence of the paralophid on p4 and of the hypocone on P3. However, in a number of cases (20 %), the protocone and metaconule are connected on M2. The relative sizes of p2 and p3, which is a marker for discriminating the various genera (Van den Hoek Ostende 2001), are unfortunately unknown. P. depereti is larger than P. kostakii. The two species share M1-2s without mesostyles; moreover protocones and metaconules are rarely connected with one another (20 % are connected in P. kostakii, and about 22 % in P. depereti). In the upper cheek teeth, P. depereti can be discriminated from P. kostakii by having P3-4s with larger linguo-distal lobe and P3s proportionally larger than P4s, with lingual margin less oblique mesiolingually, with protocone located more anteriorly and with more lingually protruding hypocone. Differences can also be seen in the upper molars: P. depereti has shorter and wider ("less squarish") M1s, M1-2s with weaker and more discontinuous and often totally absent, labial cingula, M2s with more arched (concave) labial margin and M3s with weaker mesial cingulum. In the lower cheek teeth, compared with P. kostakii, P. depereti has p4s with higher paralophid and more open carnassial notch, blade-shaped paraconid connected with the apex of the protoconid via a sharp and "complete" paralophid (in P. kostakii only one specimen has a complete paralophid; in other specimens the preprotocristid is absent and the anterior margin of the protoconid is rounded), metaconid always present, well-developed and prominent lingually (in P. kostakii it may be variably developed or even absent), m1s proportionally shorter than the teeth next to it, with trigonid more closed lingually (short trigonid) and with hypoconid more prominent labially, m1-2s without labial cingulum and with rear cingulum weaker and separated from the postcristid and m1-m3s with weaker antero-labial cingulum.
Comparisons with P. pristinus
Parasorex pristinus (MN 5, Mülbach am Manhartsberg, Austria; Ziegler 2003) had first been attributed to the genus Schizogalerix based on the (supposed) presence of an initial splitting of the mesostyle on M1-2 (Ziegler 2005) . It was interpreted as the oldest and more primitive representative of the genus so far found. Later, an older but more derived species of Schizogalerix was found in Anatolia (S. evae, Sabuncubeli, MN 3; De Bruijn et al. 2007 ). This find led Doukas and van den Hoek Ostende (2006) to conclude that including the moonrat from Mülbach in Schizogalerix is less parsimonious than assigning it to the genus Parasorex (De Bruijn et al. 2007 ). The upper premolars of P. pristinus are too heavily damaged to be used for comparisons. Morphologically, P. depereti can be discriminated from P. pristinus by being larger, by having M1-2s with weaker paraconule, and straight, non-sinuous mesostyle. Like in P. depereti, some specimens have a weak crest connecting the protocone-hypocone junction with the metaconule (triple connection). P. depereti normally appears having M2s somewhat narrower and squarish in outline (Pl. 1, Fig. 10 , Pl. 2, , and M3 with metaconule poorly developed or completely absent. Compared with P. pristinus, the upper molars have weaker or absent mesial and distal cingula.
Comparing the lower dentition of the two species, one notices that P. depereti has a longer p4 with higher paralophid, more open carnassial notch, blade-shaped paraconid, and sharp and "complete" paralophid (i.e. extended from the paraconid to the apex of the protoconid). The trigonid is more closed lingually (shorter trigonid) on m1, and the antero-labial cingulum is weaker on m1-m3s. The labial cingulum is well-developed on the m1-2s of P. pristinus, and absent on those of P. depereti; the posterior cingulum is variably developed on the m1-m2s of P. pristinus, whereas it is weak and separated from the postcristid on those of P. depereti.
The small number of remains of P. pristinus renders proportional comparisons difficult. The pattern of its lower dentition differs from those of the other species of the genus by having a large m2 and m1, and p4 strongly decreasing in size.
Comparisons with P. socialis
Parasorex socialis is the best documented species of the genus; it was selected type species of the genus. It was distributed from Spain to central Europe, and ranged in time from MN 6(?) to MN 8-10 (Petersbuch 68, Barranc de Can Vila 1, Steinheim, La Grive, Anwil, etc.; Rummel 2009, Furió et al. 2011) . Besides observing that Parasorex socialis is smaller than P. depereti, Crochet (1986) remarked that the two species share a number of characters (relatively large P4s, protocone and hypocone connected by an uninterrupted crest on M1-2s, a lingual lobe on P3 holding two cusps and the distal crest of the metaconule elongated to the disto-labial corner of M1-2s). Van den Hoek Ostende (2001) claimed that the morphologies indicated by Crochet (1986) are typical traits of the genus Parasorex.
Parasorex depereti can be discriminated from P. socialis in possessing P3 in some cases bearing only a single lingual cusp, P3 and P4 with lingual lobe more developed distally (Crochet 1986 ), hypocone relatively higher on P4, more squarish M1-2s, hypocone more separated from the protocone on M1-M2 and connected with the posterior arm of the protocone by a lower and weaker prehypocrista. P. depereti also shows a greater proportion of M1-2s in which the posterior arm of the protocone is connected both with the mesial arm of the hypocone and with the metaconule (triple connection in Borrani et al. 2017) , and M2 in which the hypocone-protocone connection is very low and weak. P. depereti differs in having a straight mesostylar crest on M1-2, with a deep notch situated halfway between paracone and metacone, metaconid of p4 more robust and prominent lingually. On m1-2 the posterior cingulum is short, situated lower and not connected with the posterior arm of the entoconid as sometimes occurs in P. socialis.
In the high variability of the BRS sample, other differences can be noted between P. depereti and P. socialis. The two cusps on the lingual lobe of P3s are located more mesially in the BRS 25 specimens than in P. socialis, and the hypocone is either sub-equal or slightly larger than the protocone; in the P3s of P. socialis, the protocone is constantly larger than the hypocone. There are also BRS 25 P3s with no protocone, or with protocone reduced to a small bulge at the base of the paracone. BRS 25 specimens also differ from P. socialis in having upper molars with small protoconule, protocone with high anterior and posterior arms (especially on M2s) and very large M3s. The M1s from BRS also have an oblique labial border in the metastylar region, generated by the greater elongation of the metastylar crest, and M2s with concave labial border; the labial borders of the upper molars of P. socialis tends to be straighter than those of P. depereti. Moreover, weak labial cingula are present on M1-2s from BRS 25 and are absent on those described by Crochet (1986) . In contrast Parasorex socialis has strong cingula. Crochet (1986) reported a slight lingual displacement of para-and metacone with respect to P. socialis; this feature is unclear on the BRS 25 specimens, likely because of the occurrence of the labial cingulum. BRS specimens can also be discriminated from equivalent ones of P. socialis by having higher and proportionally longer p4, and mental foramen invariably under p4. The mesial cuspid is weak or even absent on the p2s from BRS 25, and is always robust on the p2s of P. socialis. The roots of p2 are fused in P. depereti and separated in P. socialis.
Comparisons with P. ibericus
Parasorex ibericus also shares several features with P. socialis and P. depereti. It was first described by Mein and Martín-Suárez (1993) based on material from Spanish localities, ranging in age from MN 10 to MN 13. It is essentially a Parasorex socialis-like gymnure, characterised by the loss of i3, and by having shorter muzzle and shorter premolars.
P. ibericus differs from P. depereti in having lost i1 and in possessing shorter premolars, particularly p3, and in having proportionally longer molars, particularly M2 and m2. P. ibericus also differs in the variably-shaped and sometimes partially divided mesostyles on M1-2s, in the posthypocrista that is often merged with the posterior cingulum on M1s, and in having short and weak anterior and posterior cingula in M1-2, weaker than those of P. depereti. The protocone, metaconule and hypocone are rarely joined (triple connection) in P. ibericus, whereas they are more frequently so in P. depereti. The Spanish taxon has two-rooted p2, but only in the oldest known populations; Turolian representatives of the species have single-rooted p2s; the posterior cingulid in m1-2 is short and low, like that of P. depereti.
Comparison with Apulogalerix
Apulogalerix is an endemic Gargano moonrat. Masini and Fanfani (2013) considered it an offshoot from Parasorex ibericus. For this reason, it is here compared with P. depereti.
Apulogalerix underwent marked changes in the premolar series (cuspid bulge, morphological simplification of P3 and p4, enlarged premolars relative to molars -Text- fig. 4 ). The second and third molars tend to grow progressively larger in P. depereti, and smaller in Apulogalerix. The hypocone on the P3s of Apulogalerix is reduced or absent, whereas some P3s of Parasorex depereti have an unicuspidate inner lobe as a consequence of the reduction or disappearance of the protocone. The p4 of Apulogalerix differs from that of P. depereti: it is a massive, trigonid-less unicuspidate tooth, with metacone merged with the protocone, low, tubercular paracone and no paracristid. Compared with those of Apulogalerix, the upper molars of P. depereti have a rather "primitive" (i.e. Galerix stehlini/exilis-like) pointed hypocone, a low anterior arm of the hypocone on M1s and M2s relative to the posterior arm of the protocone, a higher frequency of M1-2 with triple connection, and very rare M2 with low and weak hypocone-protocone connection. The mesostylar region (centrocrista) of M1-2 is straight and deeply incised in P. depereti; it is very variable and sometimes divided in Apulogalerix. Moreover, P. depereti has p2 with fused roots, whereas in Apulogalerix the tooth has separated roots.
Ratio diagrams
Unlike BRS 25, which was collected from an individual karstic fissure filling, the sample studied by Crochet (1986) includes specimens from various localities and of different ages. The representatives of both samples are the largest Parasorex known so far.
The patterns of the French and BRS 25 lower teeth shown in Text- fig. 4 are similar to one another in the p4-m2 sections, although the ones in Crochet's sample are somewhat larger than the ones from BRS 25. In contrast, the p3 and m3 values from the French sample are a little smaller than the equivalent teeth from BRS 25. The p3s studied by Crochet (1986) come from three different localities; their low mean value is due to a very small tooth (1.73 × 1.04) from Celleneuve. The m3s in the French sample are only two, and each one comes from a different locality. It is likely that the small number of specimens of the French sample has a bearing on the differences in the proportions of these two teeth.
Compared with the patterns shown by the teeth of P. socialis, those of P. depereti show a strong reduction in the size of m1 with respect to those of p4 and m2. In contrast, P. ibericus shows a marked reduction of m1 and of the premolars. The P. kostakii sample includes teeth not too different in size and proportions from those of the standard (P. socialis). In contrast, the pattern of the few specimens of P. pristinus stands out for very large m2 and p3 and an evident, progressive reduction of m1 and p4 in between. Should these differences be confirmed by further finds, P. pristinus would be distinguished for being quite separated from all the other species.
Discussion
In spite of their older age, the BRS 25 specimens share many morphological traits with the French counterparts on which Parasorex depereti was first described. For this reason, the BRS 25 material can confidently be assigned to P. depereti.
Based on a general tendency towards the reduction of the dental cingula, the BRS 25 specimens would result in being somewhat more primitive than the French representatives, because they retain weak labial cingula in their upper molars. Other characters that change over time are the roots of the second lower premolar, as already observed by Borrani et al. (2017) . The roots of these teeth fuse in the distinct evolutionary lines that lead to Parasorex ibericus and to P. depereti itself. The French material includes only two p2s, one with two separate roots, the other with fused roots. Most of the p2s from BRS 25 have fused roots, but there are also some with separate roots and a few that are single-rooted. This confirms that roots progressively tend to fuse in this species over time.
Whether i3 is present or not in P. depereti is still an unsettled question. The third is the smallest of the lower incisors in Galericini. It tends to grow very small in Schizogalerix, and becomes tiny or disappears entirely in still other Parasorex species, such as Parasorex ibericus. Also the endemic Apulogalerix pusillus has lost the third lower incisor. Direct comparison of P. depereti from Brisighella with P. socialis from La Grive did not exclude the occurrence of i3 in the BRS 25 sample. The jawbones are very poorly preserved in the rostral region, with the sole exception of one specimen that still preserves part of the alveoli in front of the canine. In P. socialis, the i3 is smaller than i2, and can be either aligned with the other teeth, or more frequently, placed labially. Only a mandible with a well-preserved rostral portion can demonstrate if this tooth is still present or not in P. depereti.
The relatively high frequency of crests joining the protocone to both hypocone and metaconule, and the occurrence of very low and weak anterior arm of the hypocone, distinguish P. depereti from the other Late Miocene representative of Parasorex. We suggest, however, that these morphological traits can be considered as a convergence rather than preserved primitive characters. Actually this feature occurs in a species that is morphologically derived for several other aspects. The absence of connection between protocone and metaconule was included in the diagnostic traits of genus Parasorex by the pioneering work of Van den Hoek Ostende (2001); however, the findings of new species and a more careful inspection of Parasorex upper molars demonstrated that also this character is subject to variation. A so-called "triple connection" (Borrani et al. 2017 ) is a part of the morphological variability of Parasorex, and actually occurs at a different rate, in almost all the species of the genus. However, as in Parasorex depereti, it is never so clearly marked as in older species of genus Galerix.
The P3 of Parasorex is most subjected to evolutionary change. Hence, the occurrence of two lingual cusps on P3 cannot be considered a character of strong diagnostic significance. Worth noting is that the inner lobe of P3 modified independently in two separate lineages during the Late Miocene. In Apulogalerix, which is an endemic offshoot of Parasorex, the hypocone of P3 was lost as a consequence of the simplification and bulging of the lower fourth premolar. On some of the P3s of the non-endemic, continental species P. depereti, the hypocone replaces the protocone, which disappears or migrates mesially, at the very anterior margin of the crown, becoming a small, residual cusp, stuck against the base of the paracone. This leads to the development of a large, flat platform at the lingual distal corner of the crown. The antagonist of P3, i.e. the trigonid of p4, is well-developed in P. depereti; it has a high, sharp, functional trigonid, with no sign of reduction or simplification. The modifications undergone by the premolars of Apulogalerix are interpreted as an adaptation to carnivory, for feeding on prey with hard exoskeleton or on shelled continental molluscs (Masini and Fanfani 2013) , partially reversing the more omnivorous adaptation of P. socialis-ibericus. In contrast, the morphofunctional significance of the dental features of P. depereti is still unclear. Still in the light of the morpho-functional interpretation of the teeth of Galericini given by Van den Hoek Ostende (2001), P. depereti also could have been a species which, in analogy with Apulogalerix, abandoned the omnivorous adaptation of Parasorex, Schizogalerix and other Schizogalerix-like species in favor of a different, more carnivorous diet. The absence of bulging of the premolars, the very pointed p3 and the sharp cutting edge of p4 however, may indicate a more generalist diet on invertebrates, but less specialized than that supposed for Apulogalerix.
Conclusions
Parasorex depereti and P. ibericus are presently the two most recent species of the genus. P. ibericus seems to have adaptations similar to those of Schizogalerix in the enlargement of the molars, particularly M2, in the variability of the mesostyle, which is often divided, in the posthypocrista, which is fused to the posterior cingulum and in the robust connection between the mesial arm of the hypocone and the rear one of the protocone on M1-2s. P. depereti seems to follow a different evolutionary pattern. The mesostyle is absent, the posterior cingulum is weak, its connection with the posterior arm of the hypocone is rare, that between the hypocone and the rear arm of the protocone is weak, the premolars are not reduced -in contrast, p4 is large and has a sharp trigonid, M1 and m1 do not grow larger and M2 is more squarish.
The two taxa independently evolved a tendency towards the fusion and reduction of the roots of p2, and towards reduction of the cingula; in the most advanced representatives of the species, M1-2s lose the labial cingulum. The two species differ in size and in the morphology of P4 and of P3 in particular; the latter in P. depereti can sometimes have only one cusp on the lingual lobe (hypocone).
These differences rule out a direct descendance of P. depereti from P. ibericus. P. depereti appears closer to P. socialis, which is less specialized than P. ibericus and of P. depereti itself. In spite of the weak anterior arm of the hypocone and of the presence of a connection between the crest joining the protocone and hypocone with the metaconule (triple connection) that confer a more primitive aspect to P. depereti, all the other features are shared with P. socialis or are possibly derived from characters possessed by the latter.
The possibility that P. depereti originated from a still unknown species close to P. socialis seems to be gaining strength. This imposes that during the late Late Miocene, there were at least two distinct lineages of Parasorex, which indicates that the evolution and the specific abundance of this genus at that time are still known imperfectly. 
